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POINT-TO-MULTIPOINT TRANSMISSION IN A MOBILE COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

The invention relates to point-to-multipoint transmissions in a mobile 
communication system and, more particularly, to point-to-multipoint 
5 transmissions which have to be acknowledged. 

Mobile communication systems have been developed in order to 
free people from fixed telephone terminals without hindering their reachability. 
Coinciding with the increased use of various data transmission services at 
offices, a plurality of data services has also appeared in mobile communication 
10 systems. Mobile networks for their part provide a user with an efficient access 
network for mobile data transmission, the network giving the user access to 
the actual data networks. On this account, various new forms of data services 
are being designed for the current and future mobile communication networks. 
Digital mobile communication systems, like the Global System for Mobile 
15 Communication GSM, are particularly suitable for supporting mobile data 
transmission. 

The General Packet Radio Service GPRS is a new service in the 
GSM system and one of the objects of GSM Phase 2+ standardization at ETSI 
(European Telecommunication Standard Institute). The GPRS allows packet 
20 data transmission to be established between mobile data terminals- and 
external- data networks, with the -GSM -network functioning as an access 
network. One of the. requirements set for the GPRS is that it must interwork 
. with different typ^s. of exfernaj, ^a.tg networks, .suph, as the, Internet or the X.25. 
networks. In other words, the GPRS and the GSM network should be able to 
25 serve all. users, irrespecti^ of which type of data networks the users wish to 
: enter through the GSM network. This means that the GSM network ^and the 
GPRS must support and process various types tif network addressing and 
data packet formats!. The processing of data packets, also comprises their 
routing in a packet radio network. Further, users., should :be able to roamjrpm 
30 the GPRS home network tp another GPRS network, whose operator backbone 
hetwork,may support a protocol' (e.g. CLNP) different from that of the home 
network; (e.g. X.25). Th^ GPRS network architecture is illustrated in Figure 1 . 

The GPRS ' s^UR'ports both point-to-pbjnt and point-to-multipoint 
transmissions. The aim of a point-to-multrpoint transmission is to allpw a 
35 sender to transmit data tp recipients in a destination area by using one service 
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, c 0mpr L m ^J!l c TZ mvmqa " m ?ystem ' : Ths informa,fon "»y 

short program code seamen e^T CS " 1 ™ nicati °"' **x data 
5. determined by the SHTd ^- is a .geographical area 

' ~ ^ro^ a s ^ 

' sen.ce ar t^^'™ ^ ,r?nSmi,S *•■•«*».* its 

. .multipoint sauces supped b^e GPrT ^ ^ ^P***- 
■PTM-M-dPoin^ 
15 ; .term 'group' refers to ' callP ™- G - ln the GPRS ..system, the 

/sameter^ 

closed. An open arouD^ h ■ . 6r ^^ an ' e, Xher be open or 

schedlg infZSr 'sch^, T * ""'^includes 

the end time aT*e fre! " ma *'° n °° mpriSeS the s,a *9 «"». 

*> . is S ^ a rT a ,te° ** " «* «■"» 

message received from ,h • tra ism'ss,qn, Real time means that a • 

,, Possibie^Ssbn ra^TdV 9 " -•**"* as 

•V^^S^T^ tim - e,delay w ***** - 

- . marked Jh ^o ^el tZ ^ *** «****» informati °n - 
5 . time is other than ^o tdea , TT ,ransm '^ **• starting 

ine starting and end,t,me and of the frequency 
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rate, " the service centre PTM-SC calculates the number of transmission 
repetitions and the ! time slot between the repetitions: ~EJy using this information, 
' "PTM-SC controls the transmissions of the message. The end -time is only tised 
in calculating the control* information^ the abo>>e~mentiohed transmissions.* 
5 A PTM •■groups call PTM-G is transmitted in the cells of the ; 

destination area Which include at leafst-bhe' mobilfe station registered to the 
group. Only a mobile station registered to the group in the area of a serving 
support node SGSN v can receive rfiessages of a group call and decode the 
encryption. Thus, the network is^aware' of the location of thb registered mobile 
10* stations. A PTM group call can be transmitted as a broadcast;' a point-to-point 
transmission or as a combination of these: A u group call is always 
individualised by r the mobile g'roup identity 1MGI. In a PTM group call, a 
transmission is' eithfer \jni-; " bPor multidirectional, "'encrypted and' reliable. 
Usually the messages of a PTM group call- are transferred in real time. It is 
15 - alsb possible to' employ a delayed- transHiissi'oh r ahd/or repeated-transmissions * 
" as: in^the> PTM'mQrticast) ^^ a'-^PTM g^oiip * taiV is reliable, at least a 
; ; broadcast gretip "call rrtust" be acknowledged. In case-, of a negative 
acknowledgement;- a^mdbiie station transmits th'e acknowledgement only if it 
: " notices that it has not received -the' previous PTM 'message or messages: In 
20 such a easeV -the^sef^ ; 1 

of a positive acknowledgement, each PTM message is acknowledged 
* individually. A positive- acknowledgement is eispecially applicable to cases in 
■ which the reliability requirements ark strict, tn^both manners of acknowledging, 
each 'acknowledgement transmittey : *y a^hribbile* statldrrls cbhS/eyed via the 
25 serving support node' SGSN-tb th'e 1 ^^ce -centre^ which decides on the 
folloWirig * action^ bTi4he t)£sis of the acknowledgeinents. At the end of the 
PTM- group c3II, the Service centre 'PTM-SC transmits" a "report to the service 
requester/ r =- r *-= ' : ; 

On the basis of AA/hat is described r £bove, a problenrfariSes that a 
30 ^ point^to-multipoint message ^d'an bnly be transmitted after the cbnteht of the 
message has^ already" gone but of date. This i§ the case particularly in the 
' tfar^s f fnissidnfe :r which have tb rfepfeafed and transmitted" as-scheduled; On 
• ; rthe^ether hand; - a group message Which :, has t6 : be- acknowledged cannot be 
^ delivered to r the J itiobile stations whTfeh ¥>ave "ntft reeteived if at the time of the 
35 actual transmission;" although- the mobile stations arrived at the destination 
area during the time the content of the message has riot yet gone' out of date. 
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BRIEF DESCRIPTION OFTHE. INVENTION 

;.>.- : It is thus the object, of ;the invention: to , provide a method and an 
apparatus implementing the method in such a vyay that the above problems 
can be eliminated. The objects of the invention are achieved by a method, 
which is characterized by determining a- life, time for a, message, and deleting 
the message frpnrva buffer in response to the expiry of the life time. 

. . The term 'buffer' refers herein to, ^.memory, in: which the message 
is temporarily stored to yvait for fprwarding and/or successive transmissions, 

,The inventjpn also<relates i , to a mobile i communication system, to 
which the' method, of the inyentronj can ; be applied.cThe . -system comprising at ; , 
least one seivice centre PTM.^C to . transmit , a .message -as a - ppint-to- 
multipoint transmission and? at least.one network -element S.GSN via which the 
. message is r. transmitted,. to, cells, belonging, . to a*, destination .areat is 
-..characterized in that the service. centre PTM-SC is arranged to determine the 
remaining life time of the ; message and ,tp , cheeky before transmitting vthe 
..message,, whether- there. is life • time ^ jand; f t Qi tra^mit ; the message only if 
there-is- still life time left. - m ; ... T ... CjVi e .,.,..,„. ; ,,/, . ^ 

«.:■ -The invention further, relates, to -a.-network^element of. a, : mobile ' 
• communication, network,- by which . network element the method of the 
invention; eahnbe :appliedj:.ThesneJwork.«l§ment!: characterized^, in, that it 
comprises means for determining the, remaining life time, of a. message.- to- be 
transmitted- point-to-multipoint, ^and means for transmitting said message 
according to the scheduling of the: message, if there is stilUife time left. 

• The invention .is: .based: pri igiying a .message a precise life time. As 
the lifetime: -expires, ther,mes%agej wjll ^not -.be, -transmitted anymore: At its .: 
simplest, this is ensured by deleting the message from the transmission buffer. 
This provides the advantage that the service requester may transmit fairly 
short-lived information as a point-to-multipoint transmission; because the 
requester knows that everyone receives the information before it goes out of 
date. A dated -message is .deleted from Lthe i group.; of messages to be 
transmitted, even if it had not been transmitted at all because of the great 
transmission delays: This saves the network resources and the recipients do 
not receive unnecessary messages. .v. - . ~ 

In a preferred embodiment -of the invention relating lto group calls 
transmitted as calls -to tbe - acknowledged; it is. ; checked v. whether a 
predetermined part of the group members has acknowledged the message, 
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and if it has, the message will hot be transmitted anymore. This providesHhe 
advantage that the message transmitted- as 1 a group call will not be 
unnecessarily retransmitted? This saves -the network from- unnecessary 
loading. ' . • > \' . :. *. /r :■ • *•■'■* 

In a preferred embodiment of the invention, in* which a message is 
received from another network element, the acknowledgement transmitted to it 
includes information or> the group Members' who have received the message. 
This provides the advantage that :: th'e ' loading of the network' decreases 
substantially. In known pribr art soliitibnsVacknovyledgemerits are transmitted 
individually to the service "centre PTM-Sei-The' afeknoWiedgements differ from 
each other- only^in -respect of th& subschberMdentificationrMdata. When: using 
positive acknowledgements ^■'•parfk^ of the network 

decreases. If e.g 5 ? the support :node SG ! SM succeedsv in transmitting :a~ PTM 
group call to x subscribers, -it-ohly conveys 6f\e acknowledgement, instead of x 
ackhowledgemefife, : to the service- centr^PTM>-S6.. i,J i - v ^ - ; : 

vr.o ^'-^ the services-centre 

attempts during the whole life time of the message tdUransmiVthe message to 
those- group merfibers who become reachable during^ the life time of the 
message : and'^ have- hot^ yet received the message; ThtSfKprovide9c4he 
advantage-that ■ a* long life 1 fim@^t)f>k^m^8age :all6ws:;the sdrviee requester to 
: ensure' tha^as mdhy 'gr6up.'frte : rhbers a§ possible get the important message. 
♦ An effort is not, however, made to resend the message to those who have 
already"received it. This saves th6. network ri^seurcfes. '■. . 

;: -The preferred -etrtbod^ and network 

element of the invention ari^isdosed in -SIM attached dependent claims. 

. . ir C :'1 &:* ."it sp'; $ i*,.' : V-. :H-" " i\ . ; - : * 

-LIST* OF FIQURES-.,; , \. - ..... : r ■ 

. - 3 - . In the followingothe invention wjlLbe described -in greater -detail in 
connection -with the preferred embodiments, with reference Ao -the attached 
drawings, in which! \\r ~> . ... i ' . \\ Jt. r . : - n- 

Figured shows a^lojek.diagrgm of,sojr>e elements, -irj, apgcket radio 
system of the invention, ^ - . : — ■.s'/^ , c = .-'', . . v 

< ;:/;Figure:e2 shows, flow ; chart rof m ipperatiqn in a serving support 
node SGSN according to a first preferred embodiment of theJnvention, and- 
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' PTM^r Fj9 ? 3 Sh ° W • 3 t,OW Chart Gf ^ - PP^ation in a service centre 
P3M-SC accord.ng to^the first preferred embodiments the invention. 

."'"DETAILED DESCr^PT|6N OF THE INVENTjbN '' 

in the following, the preferred embodiments of the invention will be 
described by means of GRRS packet radip. networks yet without restricting the 
mvention to-suc* a. specific packet. radio,sy S tem.Th e inventions applicable to 
an mobile^ommunptipn systems. Jn which point-to-mu.tippint transmissions 
are possible, e,g.,to,tha .third,gene : rat^ .mobile, communication systems 
UMTS , (Un,versa. ; Mobile telecommunication System), and„ IMT-2000 
ntemationa^^ 2boO)^hicb are .under development 

• t0 be ^ ot ! c ^,!ha>J. t the .packet radio network ,only.provides a physical 
.connection between.the £ PTM.^o/ice centre and the service recipient, and- the 
^ct o per ^^ d ^^^ ^!Kh9ye^'^b^.^ n g for - 
. ^'"V^The speplfic^^o^^le^innv^n systems in general ' 

and oftheGPRS system in particular. ev iQ !ye fast. ^aripu s : functionalities of the 
, ^e^ ; .,ements may change. Therefore,, all terms and expressions should 
eo^f npr^d f as Widely as . po^ib.e, and, t^y.^re intended to. describe and 

a n DD o fri9Ure 1 Sh ° WS - ^ am Pi e Pf^GRRs' packet radio' network PLMN 
<l G ^ S Rational environment 1. . comprises, pne " or. more subnetwork 
, , se.rv.ca areas, which are connected to eaqh other by an Intra.GPRS Backbone 
• '^ r ' :2 ^^ nodes SN 

wh.ch ^herein ^^^^^ft^SGS^eaA ofwhich is 
25. conne^ to a ; GSM mpbile. commutation, network 3„ . and typically to is 
, base stat,on . systems BSS, in such a wa.y that. it is able to provide mobile 
stains MS with a iP ack* data, service via, various, base stations, i.e cells A 
, v mobile, station refers herein *o : the,e,*«ty of a mobile, communication network 
30 IT* ^ 3 ^ a t ^ rmin? ' ec " ui .P- m ent. The mobile communication network 
°" ^ be ^ ee * P^ides r packet- S witche ! d data" transmission -between the 

support node and the mobile stations, .. 

- : . : ; ,-On the network side,; each support .node SGSN controls certain 
ftinc .ons,of the. packet radio, sendceja the .area of one. pr, more cells in a 

35' ^1 M^ et ne — K * UCh *»«* s *i Jogging of the .mobile - 
35. - stations MS ,n and out of the system, updating routing zones of the mobile 
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stations MS and routing of data packets to their correct destinations. The 
mobile station MS located -in the : ceil ' communicates through the : 'Vtibbile 
communication network with the support node SGSN that constitutes the 
service area for the cell. The functions of the serving support node SGSN 
according to the first preferred embodiment of the' invention are described in 
more detail later inconnectiori With Figure 2. *' ^ ; 

The different subnetworks in turn are canriected to' ah external data 
network 4, W.g.'to'a'packtet switchetTpublic data net\A/ork ; PSFDN, the Internet 
network or to the integrated -services ^digital network ISDN, vra * specific 
gateway GPRS support nodes GGSN. Thus, the' GPRS provides packet data 
transmission between" mobile ! dka ,v terminkl ^ulpmenf and external data" 
networks^with'th'e'GSI^ network 3 ^en/ing'as : jah ^cc^ss network. The different 
mobile communicatibn "networks are cbrtnefctecF to each°o'ther by ah Inter- 
GPRS Backbond Network 5. the GPRS : operational envrrbhment 1 comprises 
a Bbrder Gateway 'BG : sitiiated' "bh Hhfe^cOrinedtiSh^ 1 tfetw^e'n the mobile 

'• cbrtmuhicalian 5 'rxefadr^T^te ' L '&PRS } i^cn^bf' data and the rbuting 

MrVformation Sre^toretf irhhV'htoe ibcatioh register^HLR bf the'SSM netwbrk. 

' ' To control e poihU6-multiporht transmissions the G~PR§ rietWork 
typically compffe^ TH& : sSri/ice 

centre PTM-SC is the central element in the point-to^ultfpSrr^ 's^ft^M 'ft is 
responsible fbr°the geographical routing of messages. It receives service 

• requests from the service 'requester S : R ; and transmits the 'service' via the 
support nodeY^SGSN of its berVicfe area;lfrbther words, if tekes'cair^ of the 
scheduling; transmission alid WransmtsSibri^ according tb bjiven 

parameters. The functions of the SfeWiicelter^ to^tfYe first preferred 

embodiment of the inVeht^ in more detail in connection with 

Figure 3. Some of the service cehtre functions can be' decentralized into other 
network elerrknts, e.g. into the support node SG^N which can take bare 6f at 
least some of the transmissions In the system of the invention. So far, GPRS 
specifications do not ^<etermine how a PTM service centre is cdnnfected to a 
network". Figure 1 shbWs one alternative, in i' which t fie PTM service Centre is " 
connected to the internal backbone network^ ,: 1 ' 1 " J *'* ' : ' 

* :J J ( ln the system 'of' the-'inventron/th^ service requester SR is not 

limited in any vvayiThe service reqdesterban \hijl be a"n ; independent service 
provider transmitting ffs ; 'servibe reqoestVia other networks' 4: 1 The service 
requester SR can also have a : direct connection tb the service centre PTM-SC 
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located, in the network, as. shown in thp. example of Figure 1. The service 
..requester can also be.a network element or a terminal, whose service request 
; -is forwarded to Jhe. service., centre, PTM-SC. Further, it can be some other 

service centre PTM-SC. 

5 V , 7° implement the invention, any equipment changes do not need to 

be made to the network structure described above. The. service centre PTM- 
, SC and the serving support nodes comprise processors,' timers and memory 
which can ^.utilized in buffering the . message f and observing the life time. Al 
the changes needed fQrJmplemeDtini^e InyentipD can instead be performed 
0 ... as added or updated^soft^are rputinesjn the . service centre PTM-SC and/or in 
the serving support. npde^S.GSN. ^The invention can 'thus be implemented 
• relatively easily. in the n^twpr^ elements. : . ' - 
r. , . :: ■• v •F«g.ur^,2^jbo^s ,the Q P) era4ion of a serving support node SGSN in a 
. . .flrst . preferred embodiments ^ the first preferred embodiment 

5 '? f the jnyention, serving.^uRpprt 'npde is assumed 'to" bVan "intelligent" 
.. r serving.support node. Iptellige^t nie 
■ -of the,transmis ? ions, selegts the.mode of tra 

to-point transmission) and detects; the c^lls 4 wh«ch include Mobile' stations 
s?^^d f ^,tfie. 1 gnDuP; fpcj whicn. mobile stations 'have registered to 'the 

?:9 roU P- -l,OOM- ; ~ l'Z:<-" J > :,. ; ' •' ' 

With reference to Figure 2, one gjoup message' is received from the " 
service centre by the serving support .node SGSN, in step 20(5, which' message 
; is. stored, in- a transmission |>u%> step:' 201! The' group message is a 
message^Fansmi^ed ^ ^a^rpyp^cai^PT^G). in step 202, zero is set as the 
number of transmissionsj qp, T fh^. : rem^ ttC. the. waiting time 

t1 of acknowledgements a,nd .the maximum number 6f transmissions n are 
separated from . the grpup^ message In ; step. 203'. in the follovyrtngf.^tirig time 
of acknowledgerrjents^is also, called acknowledgement time! in the first 
"•• - P refe ^ d embodiment of the invention,. tye acknowledgement time is the same 
. as .the time, slot between the transmissions. This provides the advantage that it 
is chec *ed £efpre each transmissjpji, whether the transmission conditions will 
, be fulfilled. .Instep 204.it is .checked, whether the message still has life time 
• left,,i.e. whether TTL > 0. If it^l'he message is.transmitted in step 205 to 
the cells, which include .mobjlp rSf tatipns registered to the'group. W the first 
preferred ..embodiment, the. message is. transmitted to ^he ' mobile stations 
either as a. -broadcast of a cell' or as a point-to-point transmission from a ' 
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serving support node to a mbbife station depending on Which alternative loads 
the network less. The support node calculates' the loads and decides on "the 
' mode of transmission in accordance with the 'routing 1 zones. Usually one cell 
corresponds to one routing zone. 
5 After the transmission, the nuhriber bf transmission^ I is updated by " 

increasing if by oneln step 206/ThereaftefV : ackhowledgemeTits of the mobile 
stations are being monitored in the serving' support ribde in step 207 during 
the acknowledgement'time tl.The c^lcaiatioh of the acknowledgement time t1 
begins at the instant of the transmission in the first preferred embodiment. If 

10 negative acknowledgement's are" received daring this time, the missing part of 
the mesWage is retransmitted in the first preferred eiYibodiment. In some other 
embodiment, the missing parts of the rriefesatje c&rihbtbe' transmitted until* in 
connection with the ncxr transmission/or thfe seMce w centre *PtM-SC decides 
on their transmission on the basis of th£ acknowledgement report received : by. 

15 it" " As 'the . acknpwferfg^m^hV tfme ''fr ' Kas ^kjjifed;'' it is^checkeld in ;: step 208, ; 
whether all the ^ to4fte group in ' the 1 area 'df the 

serVmg support message a$t receivedV This 

provides the advantage that the message is not transmitted unnecessarily, if 
' everyone has already received ft. Successful poiht-to-poirit tra'n'smissrdrisrare 

20 also ^regarded as acknowledged. If someone has not acknowledged :! the f 
^message)' it is 'checked in; st^p 209, Whether the maximum number of 
messages has'already been transmitted ' (Nh?). If hot, it is returned to step 



204, in which it . is checked whether thef^ : is still life time left. In step 205, 
different types oftrahsmissibn Solutions &an be'Pnade' af diffetehi'tfarismission 

25 times owing to ! the ?r facy i 'triat ,, e^ L "thW' habile 'statldns "that have already 
acknowledged the message ^re ' "fofgotten" wheh comparing the loading 
caused by a broadcast and that 6rpoint-tb-point transmissions. 

The loop formed by steps 204 to 209 is repeated until everyone has 
acknowledged' the' 'message (step 2b8), "the maxirrtum^ number of 

30 transmissions is reached" 1 (step 209) or the life time of the message has 
expired (si$p"204j. "W 6 one of the'se condMonS Ys 'fulfifled^ already in the first 
cycle, the loop is "left without 'repeating it 6 : h'ce. After leaving tH'e Moop,' the 
message is deleted m step 2'10 frbm the buffer' 6f the' serving support node; an 
" ' acknowledgement report is made in step ! 21'1 , AA/hich report" is transmitted to 

35 the serving centre PTM-S'c in sW 2f2. Irv the first preferred'embodirhent, 'the - 
acknowledgement report includes a list of mobile stations' which have received 
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? the message and .informs of the quality , of trie iused .service. In some other 

. embodiment, the acknowledgement- report can only include one piece of this 

• information, either the ; information, on the mobile- stations which have .not 

v .^"^'edged Jhe r me?sag^ as •received, qr.thfc Information .on the mobile 

stations which reported op;the..missing : of the ^message. The information can 

also be represented in some other way than in the , form, of a list, e.g. as 

different parameters. .Sufficient information, may.be e.g.. the.percentage of the 

acknowledged mobile stations. Making pnly^one acknowledgement report has 

the advantage that different acknowledgements do not need to ,be transmitted 

individually. This saves the network resources. .. . . , ; • - 

: Inian embodiment jn.^ -deleted- from the buffer 

, as soon as the, |ife Jnie^as eypjff 4 and; there jStill, is life timejeft, theexpiry of 

i the , ,i .acknowledgement . time., is . awaited, and only ; .thereafter, -the 

. #_^P° wl P d 9 emen l;. re .P ort ; is, .mad$ Hereby,, the . acknowledgement report 
..informs of -the reaj situation, .... . r! ^ - . 

•vo> ;p£-. !* . was assumed .. above ;i that -the ^waiting. t.ime r!) t,1 - of ...the 
acknowledgements is the same . as, the time , slot -between; the. successive 
transmissions of th& .message, jn someothe_r i emb^ime.nt f -_me.w^iting_ : tirne t1 
;P^f h f^:.f §fc99vvl% d gerneat§ ; can .be e.g.jthree tinges, as ..tongas the time slot 

*£ et y$? en - t & e fr an ^: r ?i! i ?^t on s,,or. a. support; node.- specific constant, jike.-d.el.ay. If- 
.the waiting time; of the acknowledgements js ? a tf predetermined -constant, of 
which the serving support node.is.aware, itdoes-not.have tp-be included in the 
message and , thus ?eparated c in step 203. The same applies to the time slot 
. be ^W.%c tr fP f smission,s oi to, - be i repeated, tpo. jr lf- the time .slot between -the 
transmissions is npj' a^nsjtaqt ,ar),d 2 it is.: some n pther than the waiting time of 
the acknowledgements, , it must ,be Jncluded in; the scheduling information and 
separated from the f message. ... . ;; . . .. . . 

In the.,above, the maximum number of transmissions was restricted 
to n transmissions.,. In some... embodiments this, restriction , is not used, 
i^^yP 0 ".! 1 need not be separated, from the. message and r the checking in 

»; step .209. ..does./ not.. need, to be perfqrmed. : .The> -maximum number of 
transmissiQns^pan, also be a constant,, r of which' the . serving support node is 
aware. ; ln this case, it need not be.included in the^scheduling information of .the 
message. In «ojr^e. 7 embQdiments, jthe mjssing of the maximum number of 
transmissions from the message, results in giving upthe.checking in step 209. 
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Unlike above, 'the number of mobile stations the service' aims to 
reach, e.g. 90 %', can' further in some 1 embodiments be given as transmission 
'information,' e.g.' schedulihg'information, of the message. In this case/ it is 
moved from step 208'fo step 210, if 90 % of the moB'rfe statio'hs registered to 
5 the group in the area 1 of the" "serving s'up'pbrt- node have acknowledged the - 
message as received. • :,r '■ " ~ l ' 

ln ; an embodiment, the schedulihg information' \>f the 1 message ban 
also include information oh the- startihgMime of the firs*t transmission. In this 
case, the beginning of the* startin ; g'4ime'of the : transmission is aSwaited before 
10 the checking in step 204. : . ~ ■ •"'•- <* - - ••■=•- 

Figure S'-shows'the 'dperatibri bf V seivice centre PTM-SC in the first 
preferred embodiment. In' sWp" is 30"0^a : ^raut) , 'rHessa , ge , -is- received • in the 
service centre PTIVP-SC from £ service requester, the 1 message being stored in 
1 : a buffer of the service centre <PTM*6C instep 301 rThereafter, the message is 
15 scheduled in step 302. Scheduling the message •me , ans u that after 'the 
scheduling^ '"the Message includes inHhe firstpreferred embodiment at least 
" ! th'e following iftferTriaiion?^e^femahing' : life time TTL, the maximum number of 
: ' 1trarismlssloris r 'W'"a¥^ stot ti 'between ' the transmissions, the 

scheduling ^nformatiorr-can 1 be> received from ' the "service requesteV ! ln iC the 
message. A'* portion bf'sehedulih^ ihf6rina1i6Ti : orali > schliB!l'fi > hg irrformatib'n'ban ° 
be predetermined either' irv group' s^ecific^ior^Vor in' service' definitions of the 
- 'service' 'requester. For example , the iWe tlrfiebfa rfiessage can be determined 
tb expire always 5 ^t f the~fend bf the- day. Part b? the scheduling information can 
•also'- be*suppbrf ric^^'Isp'ecific'cc^staiSis, ih wflich '8a¥e they are hot added to 
25 the 1 scheduling 1nformatj6^ : ih ^h'e )! serVice*^behtre: 5 in' ! the first preferred 
embodirrietrt, Ihe^erfa 1 ' finle^the^scrteafulirfg information is use'cr'as the expiry 
time of the life time. This provides the advantage -tharahy new scheduling 
information is h<5t needed. In sbme other embodiment, theMffe time can also be 
given separately in cases' when it is not determined ih advance'. 
30 v After the-niessaige 'rs scheduiedi it is detected in step' ^03 which 

cells r 'bf ttfeH destination area include mbbile stations IvIS 'registered to "the 
; group! I n the first preferred embodiment It is'eriough that those serving support 
*' ribdes j SG'SN are "found W Which 1 in -activated group?' routing-' context exists, 
- i'etfihg J - We--sii|5p6rt *ridcfes Bie(&^th¥ ;i ce11s rnbre^'' accurately. In sortie other 
35 -embodiment, the service centre FTM-SC maybhb'cR the cells and their mobile 
stations. As the locations of the mobile stations registered to the group in the 
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destination area are known, jt is decked instep 304, whether the life time TTL 
^emainsjf there is.still life^me left^he message is transmitted in step 305 
.-to~the serving support, nodes L ori .whose area Ibere are mobile stations 
.reg,ste/ed to the group,. Thereafter, acknowledgement reports are waited from 
5 the serving suppojt nodes in step 3Q6. " r ". ". : 

: : -.. After the- acknowjedgement.. report is, received "in step' 307 the 

acknow edgement information .is updated in step^08>y the information of the 
acknowledgement report. Thereafter, . it is checked in step 309 in the first 
1 0 r em ^ 0d ^ en Wher. anlacknpwiedgement has 'been' received from 
in ^ n ^^ rt ^esSG3Nto which thegroup messaged transmitted 
m step 305, Jf. not. : the . process., starts anew ' in step"' 306 "where the 
^ow^dgempnt ,e P o*s are .awaked After W acknowledgement Has been 
^ce,ve^f^m aR.serKing^support nod^GS*. it is checked on tne b^sis of 
15 TiET^*^ ^rmatignjn step 310, whether all the mobi.e stations 
of Ti ■""*** ^^^^1*9 all'the group'members instead 
of only the members registered to t^group^ ^ destination area tables ' 
^^hverv-of the message ;to the mobile stations ^gTstered after ^^u a. 
^sm,ss,on. The actual transmission r^ to a tra^^ission'performed by 
20 ^^^m^e, rf,the mobJ.e stations ponging io the group have 
^ff^ s ^ is stil, life 

tme left for the message, Itthere is, .the wa% time 12^' set in the first ? 
^rred embodiment in step ^lZ |n t*e flrst p^ferre^ e^odirneht the time 
,t2 >s half of, the .remaining Jife tirne,, checked jn step' Sli/yef at le^st a 
pr^etermined minimum lime,.e.g.the ( acknowledgement time or the time t1 

t^TT e W the advantage 

hat as the rema.ningjife time of.th^.rnes ? age is. expiring^ more intense effort 
is .made to „ reach, the mobile . static ns^which have not : yet received the 
ZZllVi TV 1 ' 3 " ^ t0 --sage tp the mobile 

30 2n t - 3ti0n ' — ^ haV ^ not "^^d it as a point-to- 
, P omt transmjss.on between the service centre and> mobile station. If it was 
^served ,n : step /3 14 tha^the rnessage couWnof be transmitted to everyone : 

-wL P nT! Chan9eS t0 St6P 315 ^ h ^ re the * & tjme awaited.' 
vV^en,.the,t,me : t2,exp^s, ^ returned to, step 311 wherei n checked 
whether there is. .still lifetime left. * 

35 ; The loop formed b^ steps '31.1 ' .to 's^S : is' repeated" uhfif either 

everyone ha, ..received the. message or the jife /tl^e of the message has 
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expired. After leaving the IbopVthe process changes to step 316 ? in which the 
message is deleted from the buffer of the service" centred A transmission report 
is made in step 317 and transmitted to' the service requester in 'step' 318. The 
transmission report may include' information bri the mobile stations which 
5 received or did not receive the message in order to charge the mobile stations 
only for the received messages', "fof example. Further, the transmission report 
can according to the prior art include' information on the quality of the 
transmission (QoS) and other information as weli. : i 

In some other embodiments,' it'caYi be 1 checked In step 3'10, whether 
0 e.g?a sufficient nu mfcerof mobile station's belonging to the grbub or registered 
to the' group in the'destmattoTri area n has acknowledged the" message. It is also 
possible to check 1 , which 0 type of service 1 the mobile- station which 1 has not 
acknowledged the 'message. haVordered. if the mobile station has-ordered £g. 
super service, then the lo^yibrmed'b^steps'^ll^to'^i'&'fe repeated, but if it 
5 has- ordered' a normal sfervi'ce? r in'effert ? is s fl6- lorigbr ' made : to transmit the 
rmeWagyfrpm inesef^tee cervtr^to'tfie moftile^tatibn.' ' ?!- ' 

'V ' "'"', ^ilttffi'fanimV&ftg j^o^-fo-^inVin "step 31 3, the' message -ban 
' in some other embodiment be i'tra : rTsi1rtitte;d'tb : the serving support hodesSGSN 
whose area inclucfes.the mobile stations^ wfYich did not receive-the message: 13 
>0 ' ' instelS of "th'e ioojf ferm^ 

according . to r short message Service dan bV implemented, : whefe the home 
location jregteter^ ceVitre Vftfl-SC of the now reachable 

rnobile station 1 in the destination area. If ; trtere T stiir'remairis life time fbr the 
message,, the message is ir&ngnii&icSrto' trie moGiie statiohv Th'ii feature could 
25 "bejnco^ are willing to 

pay fef the reception of 'ti^rfie^age a 1 bit more? "it is aiso : possible 'that PTM- 
SC checks at regular intervalPdur'ing [the life time of the message, whether the 
mobile 'station has registered fo^the group in "the destination area, and if it has, 
' transmits the message it. ; FrbrrV step r 309 :: the procels r may also change 
30 directly to step 316. If the service "request has been Hrahsmiflied both- tb the ' 
serving .support nodes arid td some other service centre ;i the report L bf this 
" service centre is awaited in step 309 giswell.'" " 

*' V ; ' ; ' " : In a preferred embodimen?'bf the inveritibn PTM- 
SC is aware, of which mobile stations have regtete r red ; to ^hich routing zone 
35 ' [ under which support'hode^SGSN! In 'this 'case, : the life time 1 is : checked before 
transmission only V trie service centre PTM-SC. The service ^centre informs 
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the support node SGSN of which packet has to be broadcast in which routing 
zone and which packet has to be transmitted as a PTP connection to which 
>: group member. Further, the. service centre, informs SGSN of the group 
members whose a.ckno.wledgements,SGSN await, either for a certain constant 
5 period of t.me or for a reported, period of, time. SGSN takes care of the 
transmissions: and waits, for, the , acknowledgements- according to the 
,nstruct,ons. After the acknowiedgement time has expired, the support node 
SGSN transmrts the received .acknowledgements: Jn an- acknowledgement 
m l° SerV, ' Ce ° eme - PJ M*^mch decides on the.following actions 

10 on the bas.s of the acknowledgements and the.remaining lifetime. . 

The steps described above in ppnnection,with,Figures 2 and 3 are 
not ,n abso.ute chronplogieaj,order ; and -some ofUhe steps can be performed 
- s.multan TO «s^^^ the stepSi a|so othep 

uncfons, which relate to transmitting different " point-to-multipoint 
transm.ssions, can be performed. Some- ofths steps, can^lso^e left' out or 
hey can be- performed in another network, el.ern.ent. It, is essential that the life 
time of the message is under observation, and that at some point, of the ' 
transm.ssion, the remaining life time is- checked or.it is in, some other way 
arranged that the.message whose life time has expired wilt not be transmitted 
The invents does no X in^ny^ay.-r^to^.grpup routing.connections are 
bemg set up, who belong and/or are allowed to belong to the group, by which 
algonthm the transmission mode of the messages is,, selected, or how the " 
dest.nation.area and its recipient, are detected. The invention, is not in any 
way restrictedio.the transmission ^copipiete .messages only,' but it can be as 
wen appl.ed to cases in which the message has^e splitjnto smaller frames 
Although the rinvention. ^.described- abqve by,, relating, to'.. a message to be 
transmitted as. a group,eall which.has to be acknowledged, the invention is not 
restncted only to such point-to-multipoint transmissions. It will be apparent to a 
30 ..m^ca S r ed " ***** * 9^ ^oup calls and 

: cltis ; to be understood; that the - above description .and the related 
figures: have merely, been presented, to. illustrate , the, present invention ' 
- Different- variations and .rnodificatiens of the invention will be apparent to those 
skriled ,n the art without departing from the scope or spirit of-the- invention as 
Jt> defined in the appended claims.- -,. 
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CLAIMS' ■ : : . . : -J : ' .< ~ v. 

"" 1. A method for controlling a' pbint-to-multipoint transmission of a 

message in a mobile communication system, in whicff method 

the message*is received (2d0^300), : ' : - • — 

5 ; trie message is : stbred-in a^'buffer of the messages to be transmitted 

(201, 301), v ;i r f : ' : " ' < : v ' ^ : - :: ' ; ' 

:v the message ^scheduled (302)rarid' •* - ; . • * • 
■ - the message located Mh'-the^l&ffeM 

predetermined' scheduling : (205, 305), ;: - c ; . ; : - . 

10 * " * characterised by i: * ^ < ( ..- --v - 

determining a #e time for thfe message,- arid- T — - 
deleting the message from tWe ( buffer (210, 316) in response, to the 
expiry of the life time; ° P * • . / A 

Jj , :i ~2. A m^ttfbd'as claimed in claim ivb h a r a( c ter ize d by - ^ 
15 " 3 3 • '' :,v - chec^Vbefore tfghsm^ is life time 

"left(20^ahd ! - " b . ,^3- ^ . ; 

- jf there is, traVisirottihg ther message; 
if there te rfot, defetirig the message from the buffer. ^ ^ l-o,: : .y^\:^ 
° J -3 ; yA^rriethod Us- daiWe^^Gfitrt^y c« h'a* r &e fce r- i z«?d ::; by ■ wri 
20 ,;v ;iJ -ditermihing v arv 1 ^khd\ivI6dg'ement::tiitie for the message to.be 
transmitted as a gfoiiip callr' : £ ' j - n - ; ' 

\ i -Urahsmittin^the fneSsSge to" the : gftb'8p members (205), : 

waiting' for the Wcknowleo^emeritS ^ the group members, during the 
acknowledgement' time (207^'* ■"■si:s?.f^"' :*.>' iv.. i v * 
25 k"" '" checldng^iif(er : the: < €XfJi^df ! th& acknowledgement tirne.' whether a 

•'predetermined part 6f -the' gYoup-' members has acknowledged the message 
(208), and " • : ; ' ^ : ! " ■ ••••••• • '•' 

- if it has, deleting 'the message" from' the buffer (<210), -~ i^.;v. - 
if it has not, transmitting the message located in the buffer. :to the 
30 : group "members" from whonvan acknowledgerrferit has n6t= been received. 

-»' v T 4. A method as claimed in ciaim-tj-2 of 3, c.h ar acterize cTby 
. r receiving x the •message to "-be transmitted from another network 

:J eiertierit/(206) : ,° ' ' : • "' : • • • •' : ''• •' ' 1 

making a report on the successful transmission of the message 
35 (21 1 ) in response to deleting the message from the buffer, and 



WO 99/59355 



M ■ 

PCT/FI99/00413 



,16 

transmitting the report to s t aid another network element (212). 
* *..; :5. A ; method as claimed in claim 1, c,h a r a c t e r i z e d by 

receiving the message to, be transmitted as a group call in the first 
network element (300), r . . . „ .... 

5 storing the message in the buffer of the first network element (301 ), 

transmitting the message to the second network element (305), 
transmitting the message from the second network element to the 
group members (205), ., wf , ; , . ( 

r - waiting , for the acknowledgjements, of thq group members in the 
10 second,. network element during the, acknowledgement. tirpe. (207) after the 
transmission, , ^ ; ; r ^ .... ... ^ . 

• : < v rniaking, a> report .pn-the^ acknowledgements . in the second network 
-element (21 1 ) ^fter the expiry otthe acknowledgement.time, r and 
: • - . - ; transmitting the report (2,12) to the first.network element. 
15 6. A method as claimed in claim 5, characterized by. 

or : iia r -storing the message, also in th,e ^bu^er,. Qf ^the^spqond network 
.element (201), . ,< ..f-. < r i - \S ' . 

, c h deleting the message also from the - buffer of the second network 
element (210) in response to the expiry of the life time of the message, T . 
20 y-tir- -checking. in 4he secgnd,ne^^ after, the expiry of the 

acknowledgement time, whether a predetermined part of the group members 
has acknowledged the message (208), and- 

s if . it , has, ^ makings report. (211 ) : . on the. acknowledgements and 
deleting the message from the buffer Qf- the ^secpnd network element (210), 
25 ; . , if it has : not^transmjtting the message Jqcated in the. buffer to the 
- mobile stations from whom an acknqwledgeme,ntiias not been received. 

7v A method as claimed in claim 6,. c Ira r a c t e r i zed by 
determining the maximum number of transmissions for the message 
in the second network element, ~ ; . . : 
30 > : ; : calculating the numbenof the realized transmissions (206), 

)5-;che9king before. .transmitting the. message, whether the number of 
the realized transmissions is the same as the maximum number (209), and 

. if it is,-, making. -a., report ,on. the acknowledgements and deleting the 
• message, from the buffer of .the second network element, 
35 if it is not, transmitting the message located \n the buffer. 
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8. A methbcl as claimed in claim 6 or 7\ characterized by 
giving a report on the acknowledgements, if 'the message Has been deleted 
from the buffer of the' s'e'cdnd network element before transmitting. 

9. A method as claimed in claim 5, 6 or 7, character i z e d r by 
the report including the group members who acknowledged the message as 
received. ; '' 

10. A method aV claimed in claim 9, char acte riz e d by the 
first network element being arranged to transmit the message to the group 
members' who did 1 not acknowledge i the group message, if these group 
members become reacHable before the life time of the message expires. 

1 1. A mobile communication system comprising at least/ one service 
centre (PTM-SC)' J to transmit a message as' -a' p^int-io-'multipbiHt transmission 
and at least one ! network^ l element v (SGSN) -via • which' : the 'message is 
transmitted to cells' belonging to ! a destination area, characterized in 

that - ' : r,i ~ • " : ' 

: xv..:.;. ,:■ '^y s ^^i C ^ C e n ti^'(f^M-SC)is arrarfgied to determine the remaining 
life time of the message and to check before transmitting; ; the message, 
whither thfere is ! iife time left" and to transmit the message orily ; if there is still 
life time left:'' -'•^ ' ■ .v ' -' * ' : ■ - - - 1 '* < ! >™Mie 

57 ■'- ^'ii.' A^ claim 11;, 

c h a r ; ati e f'i z e d' iri thaV'fhe network element (SGSN)" is arranged '-to 
determine the remaining life time" of 4he ri Message ^an'd r : to -check -before 
transmitting the message, whether there 1 is Irfe ti'rhe left' and to' transmit the 
meVsage only if there Ts'still life timer ^-■'■• ■-'■ J f™' • if w*- * ' ' 

'• 13. A mebile'-comll^fcbtibli sySSrii- -a's^laimed W claim 11 or. 12, 
c h aTa c te ri ze d' ; iri '/tRaf'' die '-network- ^lenrterif (SGSN) is arranged to 
receive acknowledgements'- from trie 11 group members 'during a certain 
acknowledgement ; time ! and' : to -transmit the information on the 
acknowledgements in one message to the service I centre. • 

14. 1 A 5 ' "network- element "(SGSN; PTM-SCJ • of a mobile - 
communication network which network supports' the poirvt-to-multipoint 
transmissiorl'of a rhessage; : ! 3 ' J ; '" c;! •'• " : - ! ' >• ^ • ' 
i: :: '"" ; ' ; "" c ha racfer izeci in that the network element comprises 

means for deterrriiriihg the remaining -life time ; ofa message to be 
transmitted pOint-to-mUltipoint, and-' ' ^ ■ ' ■'-'' •'• ' - 
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means for transmitting said message according to the scheduling of 
the message, if there is, still life time left. 

-15. . A ... network element as claimed in . claim 14, 
characterized in that-jt (SGSN, PTM-SC) also comprises 

means/for determining the acknowledgement time for the message 
to be transmitted as a multipoint group call which has to be acknowledged, 

means ...for , monitoring 1 the acknowledgements until the 
acknowledgement time has-expired, and ,1. 

| means < for. compiling : the , acknowledgements as one 
acknowledgement report/ , , v , ! 

16. A network element" as claimed in claim 14 or 15, 
•characterized in thaMt „(SGSN, PTM-SC) comprises means for 
transmitting the message to be, transmitted as a multipoint" group call which 
has to be acknowledged during " the (ife time of -the message to the 'group ' 
members who arelreachable in the destination area of tne message and who 
have not acknowledged the message as received. Ti :. l„ 

17. A network elemenf' as claimed in claim 15 or 16, 
Vi\ characterized in that it (SGSN.PTM-SCy comprises a processor which '. 

^v^js arranged' to carry out software 'routines^ and that said means are 
20 "^implemented as N s©ftware routines.* 
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